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DURATION 
 
Reading Time: 10 minutes 
Writing Time: 180 minutes 
 
INSTRUCTIONS TO CANDIDATES 
 
There are three sections to the exam: 
1. Multiple Choice Questions (50 marks) 
2. Short Answer Questions (50 marks) 
3. Long Answer Questions (50 marks) 
NOTE: not all questions in Section B are of equal value 
Total marks = 150 
EXAM CONDITIONS 
You may begin writing from the commencement of the examination session.  The reading time indicated above is 
provided as a guide only. 
This is a CLOSED BOOK examination 
Any non-programmable calculator is permitted 
No handwritten notes are permitted 
No dictionaries are permitted 
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Short Answer Questions 
Total No of Marks for this section:  50 
This section should be answered in the Answer Booklet provided. 
Marks for each question are indicated.   
Suggested Time allocation for Section B: 65 mins 
 
Question 51 
a) Briefly describe the ethics involved in an Exercise and Sport Science Professional’s duty of care.  
(Marks: 3) 
 
b) Communication is important within the role of an exercise professional. Why is it important for 








Carpal bones are found in the      , and tarsal bones are found in the        .  
(Marks: 2) 
Question 54 
Biarticulate muscles act over two joints.  At times this occurs with agonist and antagonist muscle 
relationships.  At times, these muscles appear to be simultaneously acting in the same manner i.e. both 
simultaneously concentrically or eccentrically contracting.  What is this commonly known as and how 
does it occur? An example of this is going from a seated position to standing upright. 
(Marks: 8) 
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Redraw the following diagram (Figure 1) of a typical musculotendinous unit in your answer booklet and 
identify the parallel elastic component and list its two main functions.  Additionally, identify which in 
component would the Golgi Tendon Organ be found as well as where you would find muscle spindles.  
 
Figure 1. A schematic diagram of musculotendinous unit.  
(Marks: 7) 
 
Question 56  




What type of muscular contraction occurs when a weight is lowered very slowly so it resists the 
gravitational force pulling it down? Additionally, describe in detail what is occurring during muscular 
contractions. Please include information in regards to fibre function and neuromuscular activity.  
 (Marks: 8) 
 
Question 58 
Following are two paragraphs taken from two separate journal articles. Then there is a paragraph 
summarising the first two journal extracts. Read the each of the paragraphs.  
Article 1 from: 
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(A) Lee, J. B., Mellifont, R. B., & Burkett, B. (2010). The use of a single inertial sensor to identify stride, 
step, and stance durations of running gait. Journal of Science and Medicine in Sport, 13(2), 270-273.  
“This study found a single inertial sensor positioned at the sacrum is suitable for identifying 
stride, step, and stance duration of running gait with suitable levels of agreement when 
compared to an infrared based system. Changes in a narrow range of running velocities did 
not influence the levels of agreement between the two measures.”   
Article 2 from: 
(B) Lee, J. B., Sutter, K., Askew, C., & Burkett, B. (2010). Identifying symmetry in running gait, using a 
single inertial sensor. Journal of Science and Medicine in Sport, 13(5), 559-563. 
“This study demonstrated that a single sacral mounted inertial sensor provides a valid 
means of measuring COM vertical acceleration during running. The expected changes in 
COM acceleration with small changes in running velocity were detected, which provides 
further evidence for the usefulness of this technique. Gait symmetry during running, i.e. the 
ratio of the COM vertical acceleration between left and right steps, was also quantified 
using the sensor. This simple technique will provide an opportunity for researchers, coaches, 
and practitioners to monitor changes in gait symmetry and other basic gait parameters 
during training, competition and field studies.”  
Summary paragraph 
Inertial sensors placed at the sacrum can provide various measures. One study found that a single 
inertial sensor positioned at the sacrum is suitable for identifying stride, step, and stance duration of 
running gait and when compared to an infrared camera system, has levels of agreement that makes it 
suitable to use (Lee et al 2010a). In a similar study, researchers demonstrated gait symmetry was 
measurable by the use of wearable technology (Lee et al 2010b). Therefore various gait kinematics can 
be objectively assessed by the use of wearable technology.  
a) In your opinion, does the summary paragraph breach academic integrity: does it plagiarise either 
or both of the two journal extracts? Yes or No  
(Marks: 1)  
 




This is the end of Section B. Total 50 marks. 
Please ensure you have written your name and student number on your answer booklet. 
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Short Essay Questions 
Total Number of Marks for this section: 50 
 
This section should be answered in the Answer Booklet provided. 
Please Note that in Question 6 both (a) and (b) should be answered. 
Marks for each question are indicated.  




Question 59  
There are three deformities of the spine. Two affect curvature and one affects lateral alignment. What 
are the three conditions? Additionally, describe how these contribute to a spine’s profile and function. 




Maintaining a good posture during lifting is important for several reasons. One of these is to maintain 
correct loading of the spine’s intervertebral disks, especially at the L5-S1 intervertebral joint (Figure 2). 
What is the muscle force of the erector spinae required to counter the total weight forces of lifting a 
box with a mass of 10 kg (assume that the erector spinae is the only active spinal muscle). The formula 
needed is: Σ τ = 0. The weight force of the segments are:  
Head: 55 N 
Trunk: 310 N 
Arms: 84 N 
Box: 90 N 
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Details of the moment arm lengths involved are provided in the diagram. NOTE: these distances need to 
be converted to metres. 
 
 





Gait describes the cyclical movement pattern when in motion. Typically it is related to walking and 
running. However a plot of walking force plate profile differs in appearance to a running plot profile. Is 
the diagram (Figure 3) depicting the stance of walking, or running gait? Describe what the diagram is 
depicting and use the letters to relate to each portion of the profile. Finally what does the horizontal 
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Injury is important for an exercise scientist to understand. Injury repair is typically classified into three 
(3) phases. 
 What are the three phases that an injured site goes through?  
 Which phase is typically the longest?  
 Which phase is ice usually applied in order to assist in tissue repair?  
 There are at least 12 factors that can impede healing. List six (6). 
 
 (Marks: 10) 
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Visualise a person going from a standing position to sitting on a chair.  Please describe this functional 
movement at the knee and include: 
 What is the appropriate knee joint movement description?  
 In which plane does this movement occur?  
 What are the predominant functional muscles involved in a sitting action that directly act on the 
knee.  
 What is the muscle contraction type of the muscle(s) you have identified?  





This is the end of Section C.  Total 50 marks. 
 
Please ensure that you have written your name and student number on your answer booklet. 
 
 
